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(54) REFRIGERANT COMPRESSOR 

(57) There is provided a refrigerant compressor 
capable of satisfactorily ensuring a motor cooling effect, 
reducing inlet pressure loss and preventing the possible 
occurrence of dilution of oil when liquid refrigerant flows 
back, thereby allowing an improved lubrication. A parti- 
tion (6) is provided between an oil reservoir (9) and a 
motor (3). The partition (6) defines an upwardly opened 
type inhaled refrigerant pool (5) for reserving liquid 
refrigerant inhaled from a suction pipe (4) around the 
motor (3). 
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The present invention relates to a so-called inw 
pressure dome type refrigerant compretSslo Z 
assayed into air conditioning systeTan ^ 

Si , d PaftiCular t0 those which inhaS 
refngerant is released inside its casing. 



however, since its capacity is small, it cannot cooe with 
" a *Md reflux of a n^S2 

Pluralrty of indoor units or the like. FurK™ or?J 

. ST - ' iqUid be hard, y discha ^ S» mav 
5 ST*""* cause an inoperable s'tate oHh e ^ 

to DrovTJ" 9 !* " iS a " ° bjeCt 0f the P rese "> Mention 

compressor of «wS 

-H9 .mproved .ubricating performance to ? e 



BACKGROUND ar T 



s^ ce T , P ' Pe " ° Pened Opposite, y to *> 0"ter 
surface of a lower portion of a stator of a motor 
■ns.de a cas.ng. and inhaled gas is guided from a 
gap around the periphery of a stator to a compras 
son dement side arranged in an upper Sn 
(refer to Japanese Utility Model Laid-Open PublS 
tion No. SHO 62-1 1 0593) 

(B) A suction pipe is opened to a space above a 
motor .ns.de a casing, and inhaled gas is guided to 
a compression element side by way of a shortS 

cover so that inhaled gas is guided to a compres 

However, in the structure of the above (A) the 
•nhaled gas is made to pass only through the pertoheTa! 
portion of the motor, and this causes a prSemTS 
-nsuffoent motor cooling effect results Fu thermore 

£T££ T T art is inhaled t09ether ^ S3 

gas the l.quid refrigerant passes through the Derioh^ 

h.s causes a problem that it dilutes the oil andTS^s 
«he o,l concentration to incur deficient lubrication 

in the structure of the above (B) there i<= a . m ,w 
-ess of pressure of the inhaled gafh^ ^of 
he motor ,s very insuffident, and this causes a probtem 
that rt .ncurs deficient lubrication by the liquid reLeram 
sim.larly to the structure of (A). retr.gerant 

effPrtifcl 5 ?^' 6 ° f thS *»» ,he m °tor cooling 
effect rs satisfactory because the inhaled gas is made to 
pa s through the air gap. however,, thereis J£S 
hat 1 has a great suction pressure loss. Furthermore 
the (Kpd refrigerant can be reserved inside toe coS 



A refrigerant compressor of the present invention 
torn on?-' 8 ^ f ° rmin9 an oil --rvo? a"s bo" 

aTSao^l COmpression e| ement side through an 

nqu,d e, rig erant into the oil is prevented, so toai he 

sections,* prevented, i.e., the possible occurrence of oS 

a t ^.w 96 ^ ,0 bubb ' e forma,ion * ^ refrige^m 
at the slid.ng sections can be prevented w T 

Sn^be™ 10 ^-^ 

a lower inhaled refrigerant poo. be^S^ 
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side wall for defining a peripheral inhaled refrigerant 
pool around the periphery of the motor. 

According to the above construction, the partition is 
made to have the closed end pipe-like configuration 
having the bottom wall and the side wall. By the bottom 5 
wall and the side wall, the lower inhaled refrigerant pool 
is defined below the motor, while the peripheral inhaled 
refrigerant pool js defined around the periphery of the 
motor. With this arrangement, the total capacity of the 
inhaled refrigerant pool is increased by a simple con- 10 
struction by virtue of both the inhaled refrigerant pools 
to allow a great amount of liquid refrigerant to be 
reserved. Therefore, this arrangement can satisfactorily 
cope with a multi-system having a plurality of indoor 
units or the like in which a great liquid reflux rate is 75 
there. Furthermore, according to the above arrange- 
ment, in the normal operating state, a part of the inhaled 
gas refrigerant that is introduced from the suction pipe 
into the inhaled refrigerant pool is made to pass through 
an air gap between the stator core and the rotor core of 20 
the motor to the compression element side. Further, a 
remaining part of the inhaled gas refrigerant can be 
guided to the compression element side by way of the 
peripheral inhaled refrigerant pool. Therefore, the motor 
can be cooled more satisfactorily and effectively on both 25 
the inner and outer surfaces. Furthermore, by guiding 
the inhaled gas refrigerant introduced into the inhaled 
refrigerant pool not only through the air gap of the motor 
but also through the peripheral inhaled refrigerant pool 
to the compression element side, the inlet pressure loss 30 
can be reduced, and consequently, the range of opera- 
tion can be satisfactorily expanded without sacrificing 
the COR 

In one embodiment, the side wall is made to have a 
height higher than that of the upper end of a stator core 35 
of the motor. 

According to the above construction, since the 
height of the side wall of the partition is made higher 
than that of the upper end of the stator core of the 
motor, the total capacity of the inhaled refrigerant pool 40 
can be further increased by a simple construction to 
allow the arrangement to be more satisfactorily adapted 
to a multi-system having a plurality of indoor units or the 
like. 

In one embodiment, the partition has a plate-like 45 
configuration having a traverse wall that transversely 
crosses inside the casing below the motor. 

According to the above embodiment, since the par- 
tition has the plate-like configuration having the traverse 
wall that transversely crosses inside the casing below so 
the motor, the intended purpose can be achieved while 
allowing the construction of the partition to be further 
simplified. 

In one embodiment, the partition is provided with a 
lower side bearing for supporting a shaft of the motor. 55 

According to the above embodiment, since the par- 
tition is provided with the lower side bearing for support- 
ing the shaft of the motor, the intended purpose can be 
achieved without incurring the vibration of the motor 



4 

shaft in the operating state. 

In one embodiment, an opening of the suction pipe 
toward the inhaled refrigerant pool is made to front in a 
position that avoids a coil end of the motor. 

According to the above embodiment, since the 
opening of the suction pipe toward the inhaled refriger- 
ant pool is made to front in the position that avoids the 
coil end of the motor, dust such as metal powder that is 
included in the refrigerant can be prevented from stick- 
ing into the coil end of the motor and damaging an 
enamel coating film incurring leak accident or the like 
when the refrigerant is introduced from the suction pipe 
into the casing. 

In one embodiment, an oil discharge pipe extending 
from an upper portion of the motor is opened below an 
upwardly opened end of the inhaled refrigerant pool. 

According to the above embodiment, since the oil 
discharge pipe connected to the upper portion of the 
motor is opened below the upwardly opened end of the 
inhaled refrigerant pool, returning oil through lubrication 
at the sliding sections is prevented from being mixed 
with the inhaled gas refrigerant that is inhaled from the 
upper side of the motor to the compression element and 
is surely fed back to the oil reservoir side by way of the 
oil discharge pipe while reducing the amount of pickup 
of the returning oil by the inhaled gas refrigerant. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a longitudinal sectional view of a refrigerant 
compressor according to an embodiment of the 
present invention; 

Fig. 2 is a sectional view taken along a line II - II in 
Fig. 1; 

Fig. 3 is a plan view of a partition; 

Fig. 4 is a sectional view taken along a line IV - IV in 

Fig. 3; 

Fig. 5 is a longitudinal sectional view showing 
another embodiment; 

Fig. 6 is a longitudinal sectional view showing 
another embodiment; and 
Fig. 7 is a longitudinal sectional view showing 
another embodiment. 

BEST MODE FOR CARRYING OUT THE INVENTION 

Fig. 1 shows a low-pressure dome type vertical 
scroll compressor provided as a preferred embodiment 
of a refrigerant compressor of the present invention. In 
this compressor, a compression element 1 is supported 
via a frame 2 in an upper position inside a hermetic cas- 
ing 8, and a motor 3 is provided in a lower position 
inside the casing 8. The motor 3 has a stator core 31 
and a rotor core 32, and a motor shaft 30 is connected 
to the rotor core 32. The compression element 1 has a 
fixed scroll 11 and a revolution scroll 12, and these 
scrolls 1 1 and 1 2 are supported on the frame 2 and ver- 
tically opposite to each other so that their scroll bodies 
11a and 12a provided protrudingly from their flat plate 
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sections 1 1b and 12b are engaged with each other. It is 
to be noted that the frame 2 is press-fH in the casing 8 
with a slight pressure and then caulked. 

5 J"^. a lower center Portion of the revolution 
scroll 12 defines a pipe-like boss section 12c that pro- 
rudes into a crank chamber 20 provided at the frame 2 
In this boss section 12c is inserted an eccentric section 
30a provided integrally with an upper end of the motor 
shaft 30. so that the revolution scroll 12 is driven to 
revolve relative to the fixed scroll 11 via the eccentric 
section 30a in accordance with the rotation of the motor 
3. By the revolution of the revolution scroll 12 a gas 
refrigerant introduced from a suction pipe 4 that is open- 
ing inside the casing 8 is compressed in a compression 
chamber between the scroll bodies 11a and 12a and 
the compressed gas refrigerant is introduced from a dis- 
charge outlet 13 formed at the fixed scroll 11 intoahigh- 
pressure space in an upper position inside the casing 8 
and then taken out to the outside via an outer discharge 
pipe 14 that is opened to the space. It is to be noted that 
a reference numeral 15 denotes an Oldham ring inter- 
posed between both the scrolls 1 1 and 12. 

Further, there is provided at the lower side of the 
motor shaft 30 an oil pickup device 33 that faces a bot- 
tom oil reservoir 9 of the casing 8. As indicated by black 
arrows R in Fig. 1 , the oil pumped up from the oil reser- 
voir 9 by the device 33 is supplied via an oil passage 34 
formed through the motor shaft 30 and the eccentric 
section 30a to a bearing metal 16 interposed between 
the e CCentric section 30a and the pipe-like boss section 
12b, an upper bearing 17 that supports the upper por- 
tion of the motor shaft 30 on the frame 2 and the like 
and the oil that has been used for lubrication is fed back 
from the crank chamber 20 to the oil reservoir 9 

In addition to the above, a partition 6 that defines an 
upwardly opened type inhaled refrigerant pool 5 for 
reserving the liquid refrigerant inhaled from the suction 
pipe 4 separately from the oil in the oil reservoir 9 is pro- 
vided around the motor 3 in a lower position inside the 
casing 8. As shown in Figs. 1 through 4, the partition 6 
has a closed end pipe-like shape having a bottom wall 
61 and a pipe-like side wall 62 that stands upwardly 
rom the periphery of the bottom wall 61 while defining a 

wT«i inh !S T fri9erant 13001 51 between ^ b °«om 

wall 61 and the lower portion of the motor 3. The bottom 
wall 61 and the side wall 62 are integrated. Further as 
shown in Figs. 1 and 2. a plurality of recess sections 
62a upwardly opened are provided in the vertical direc- 
tion on the inner surface of the side wall 62, thereby 
forming a plurality of peripheral inhaled refrigerant pools 
52 opened upwardly between the recess sections 62a 
and core cuts 31a provided at a portion of Ihe periphery 
of the stator core 31. The bottom wall 61 is provided 

mlr lhT,n de DearinS 64 th3t f0tatably SU PP Qrts »e 
motor shaft 30. 

Further, a plurality of first press-in interferences 62b 
that expand inwardly are formed at the inner peripheral 
upper side of the side wall 62 of the partition 6 except for 
the recess sections 62a, so that the stator core 31 is 



integrally fixed to the side wall 62 by being press-fit via 
fte press-in interferences 62b while ensuring the 
penpheral inhaled refrigerant pool 52 between ?hem 
Further, as shown in Figs. 1 and 3, below portions that 
5 belong to the periphery of .he side wall 62 and are 
opposite from the first press-in interferences 62b are 
formed second press-in interferences 62c that expand 
outwardly. By inserting the second press-in interfer- 
ences 62c with a slight pressure into the inner wall sur- 

W ? art 6 T /• CaSi " 9 8 and "n*** * e the whole 
partition 6 is integrated with the casing 8. 

tinn S7f 1 ?k Sh ° Wn in Fi9S - 1 and 4 - an ^9 sec- 
ton 62d for the suction pipe 4 is formed in a portion 

is I C , a,ed ?*" ,he fifSt Press - in ^rences 

15 6 5\ 0f s,de wa » 62 and in which the second press-in 
interference 62c is formed, and the suction pipe 4 is 
connectedtotheopening section 62dviaapipe£t4 r 

1 f ;T ,de 0355996 626 for 9 uidi "9 the 'efriger- 
20 K2 'J ° dUCed fr ° m thS SUCtion ™* 4 to the lower 
» inhaled refrigerant pool 51 and the peripheral inhaled 

refr. g e r am P ool52isformedaroundtheperipheryof1he 
opening section 62d on the inner wall surface of theside 

25 vnirf IT' ^ n ° rmal ° peratin9 sta,e ' as indi <*ted by 
from the suction pipe 4 is guided via the opening section 

S e SS e ? 62and,he9uWe P a ^^etote 
fewer inhaled refrigerant pool 51. Further, as indicated 

30 richlTT S ' 3 P3rt °' the 9as refri 9 era * that has 

Z £ 1°"" ' nhaled reW9erant P 00 ' 51 is ma °* to 
Pass trough an air gap 35 between the stator core 31 

LTJ hv T 6 32 ° f the motor a Fu ** indi- 
cated by a void arrow T, the remaining gas refrigerant is 

35 n^f^ S J, h r 9h theperiDheral inhaled refrigerant 
ZSt^T ^f" ^ stator core 31 andtheside 
s^e Thu^ ^ n h 9Ulded t0 the com P re ssion element 1 
ade. Thus, by the gas refrigerant that passes through 
the peripheral inhaled refrigerant poo. 52 and the air 

40 Z « ? T 3 C3n 06 wno,| y coo,&d satisfactorily 
« and effect.vely on the inner and outer peripheral sur 
faces and by further guiding the gas refrigerant inhaled 
from the suction pipe 4 to the concession element 1 
s de by way of the above two passages, me inlet pres- 
sure loss can be also reduced. 

« ln ^ case, the opening section 62d for the suction 
P-pe 4 ,s provided at the portion where the second 
press-in interference 62c is formed, so that the refriger- 
ant gas that has reached the opening section 62d can 

so Z P «r n fr0m l6akin9 VertiCally between 
so the outer wall surface of the side wall 62 and the inner 

wall surface of the casing 8 by the second press-in inte 

S? h!?; Furth6rm0re ' the 9uide Passage 62 e i 
provdeo below the first press-in interference 62b. so 

55 2 1 £ [ ,9erant 935 that has reache d the guide pas- 

21f? T * e ° Penin9 5ection 62d «n be pre- 
vented from leaking upwardly through between the 

uZ! S"* 08 ° f ,he SidS Wa " 62 and ^e outer wall 
nee 62b ^ ° rCOre 31 ^ thetirstpress-in interfe, 
ence 62b. Therefore, the gas refrigerant introduced 
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from the suction pipe 4 can be surely guided from the 
opening section 62d and the guide passage 62e to both 
the inhaled refrigerant pools 51 and 52. 

On the other hand, when a liquid reflux occurs at 
the time of starting at a low room temperature or in a 5 
similar case, the liquid refrigerant inhaled from the suc- 
tion pipe 4 is reserved in the inhaled refrigerant pool 5 
that is defined by the partition 6 with respect to the oil 
reservoir 9 and has an increased volume by virtue of the 
lower inhaled refrigerant pool 51 and the peripheral io 
inhaled refrigerant pool 52. Therefore, the possible 
occurrence of dilution of oil in the oil reservoir 9 due to 
the dissolution of the liquid refrigerant into the oil is pre- 
vented, so that the possible deficient lubrication at the 
bearing metal 1 6, the upper bearing 1 7 and the like due is 
to the reduction of oil concentration can be prevented. 
Furthermore, the possible occurrence of bubble forma- 
tion in the oil at the bearing metal 16, the upper bearing 
17 and the like is prevented, i.e., the possible occur- 
rence of oil film breakage due to bubble formation in the 20 
refrigerant is prevented, so that the possible occurrence 
of deficient lubrication at the bearing metal 16, the 
upper bearing 17 and the like is prevented to allow the 
lubricating performance to be improved. 

Furthermore, when liquid refrigerant greater in 25 
amount than the capacity of the inhaled refrigerant pool 
5 is introduced from the suction pipe 4, the liquid refrig- 
erant overflows the inhaled refrigerant pool 5 to try to 
enter the oil reservoir 9 through a gap between the side 
wall 62 of the partition 6 that defines the inhaled refrig- 30 
erant pool 5 and the inner wall of the hermetic casing 8. 
However, since the internal temperature of the casing 8 
is gradually increased in accordance with the operation 
after start and consequently the liquid refrigerant is gas- 
ified, the liquid refrigerant scarcely overflows the inhaled 35 
refrigerant pool 5. Even when the overflow occurs, the 
liquid refrigerant scarcely dissolves into the oil having 
an elevated temperature, and therefore, an excessive 
dissolution of the liquid refrigerant into the oil can be 
prevented. 40 

In the above embodiment, in order to achieve the 
intended purpose without incurring the vibration of the 
shaft 30 connected to the motor 3 in the operating 
stage, the lower side bearing 64 comprised of a bearing 
metal is provided in the center portion of the bottom wall 45 
61 of the partition 6, and the shaft 30 is supported at 
both its upper and lower portions by the lower side bear- 
ing 64 and the upper side bearing 1 7. 

Furthermore, in the above embodiment, in order to 
prevent dust such as metal powder that is included in so 
the refrigerant from sticking into a coil end 3a of the 
motor 3 and damaging an enamel coating film incurring 
leak accident or the like when the refrigerant is intro- 
duced from the suction pipe 4 into the hermetic casing 
8, the opening section 62d of the side wall 62 and the 55 
guide passage 62e are made to front in a position that 
avoids the coil end 3a of the motor 3. 

Furthermore, in the above embodiment, in order to 
prevent the reflux oil obtained through lubrication at the 



bearing metal 1 6, the upper bearing 1 7 and the like from 
being mixed with the inhaled gas refrigerant that is 
inhaled from the upper side of the motor 3 to the com- 
pression element 1 and to allow the reflux oil to be 
surely fed back to the oil reservoir 9 side by way of an oil 
discharge pipe 7 while reducing the amount of pickup of 
the reflux oil by the inhaled gas refrigerant, the oil dis- 
charge pipe 7 is connected to the crank chamber 20. 
The lower end of the oil discharge pipe 7 is made to 
open at the gap between the side wall 62 of the partition 
6 and the casing 8 just below the upwardly opened end 
of the inhaled refrigerant pool 5, so that the reflux oil 
from the crank chamber 20 is fed back from the lower 
end of the oil discharge pipe 7 via the gap into the oil 
reservoir 9. 

Figs. 5, 6 and 7 show other embodiments. In 
describing these embodiments, the same components 
as those of the embodiment shown in Fig. 1 are denoted 
by the same reference numerals with no description 
provided therefor, and only the different points will be 
described below. 

In the embodiment shown in Fig. 5, in order to fur- 
ther increase the total capacity of an inhaled refrigerant 
pool 105 by a simple construction to allow the compres- 
sor to be able to more satisfactorily cope with a multi- 
system having a plurality of indoor units or the like, a 
side wall 162 of a partition 106 is made to have a height 
higher than that of the upper end of the stator core 31 of 
the motor 3. 

Furthermore, in the embodiment shown in Fig. 6, in 
order to achieve the intended purpose by further simpli- 
fying the structure of the partitions 6 and 106, a partition 
206 is placed below the motor 3 and made to have a cir- 
cular plate shape having a cross wall 263 that trans- 
versely crosses the hermetic casing 8 below the motor 
3. 

Furthermore, when a lower portion of the oil dis- 
charge pipe 7 is supported via an O-ring 211 at a bot- 
tom wall 263 of the partition 206 and the end of the^oil 
discharge pipe 7 is made to open at the oil reservoir 9 
defined adjacently to the bottom wall 263, the reflux oil 
from the crank chamber 20 (refer to Fig. 1) can be 
surely and satisfactorily fed back directly into the oil res- 
ervoir 9. 

Furthermore, the embodiment shown in Fig. 7 has 
an alignment process accuracy alleviated further than in 
the embodiments shown in Figs. 1 through 4. In the 
embodiments shown in Figs. 1 through 4, the first and 
second press-in interferences 62b and 62c are formed 
on the inner and outer surfaces of the side wall 62 of the 
partition 6, and the partition 6 is press-fit into the her- 
metic casing 8 via the press-in interferences 62b and 
62c and fixed. In this case, the casing 8 and the partition 
6 are required to be subject to an accurate aligning 
process, and this increases the cost and worsens the 
workability of assembling. 

Therefore, in the embodiment shown in Fig. 7, in 
order to firmly integrate a partition 306 with the inside of 
the hermetic casing 8 without requiring an accurate 
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aligning process, the whole partition 306 is made to 
have a size that allows itself to be inserted into the her- 
metic casing 8, and its side wall 362 is suspended in 
midair via a plurality of setscrews 10 inserted in the sta- 
tor core 31 with the stator core 31 press-fit in the side 
wall 362 of the partition 306. In the present cL a £ 
is generated between the inner wall of the hermetic cal 
ing 8 and the outer surface of the side wall 362 and 
therefore, the end of a pipe joint 41 is inserted inwardly 
of an opening 362d formed at the side wall 362 so that 
gas refrigerant inhaled from the suction pipe 4 can be 
prevented from leaking through the gap. " " " 

INDUSTRIE APPLinami itv 

refrigerant compressor of the present invention 
Ihelte ,n C ° nditi0ner ' a refri 3erant apparatus or 



10 



10 



is 



6. 



7. 



A refrigerant compressor as claimed in Claim 1 
wherein an opening of the suction pipe (4) toward 
the inhaled refrigerant pool (5) is made to front in a 
position that avoids a coil end (3a) of the motor (3). 

A refrigerant compressor as claimed in Claim i 
wherein an oil discharge pipe (7) extending from an 
upper portion of the motor (3) is opened below an 
upwardly opened end of the inhaled refrigerant pool 
(5). 



Claims 

1 . A refrigerant compressor comprising: 

a casing (8) forming an oil reservoir (9) at its 
bottom portion; 

a compression element (1) disposed in an 
upper position inside the casing (8); 
a motor (3) which is disposed in a lower posi- 
tion inside the casing (8) and drives the com- 
pression element (1); and 
a partition (6, 106, 206, 306) which is provided 
between the oil reservoir (9) and the motor (3) 
and defines an upwardly opened type inhaled 
refrigerant pool (5) for reserving liquid refriger- 
ant inhaled from a suction pipe (4) around the 
motor (3). 

A refrigerant compressor as claimed in Claim 1 
wherein the partition (6) has a closed end pipe-like 
configuration having a bottom wall (61) for defining 
a lower inhaled refrigerant pool (51) below the 
motor (3) and a side wall (62, 162, 362) for defining 
a peripheral inhaled refrigerant pool (52) around 
the periphery of the motor (3). 

3. A refrigerant compressor as claimed in Claim 2 
wherein the side wall (1 62) is made to have a height 
higher than that of an upper end of a stator core 
(31) of the motor (3). 



2. 



20 



25 



30 



35 



40 



45 



4. 



5. 



A refrigerant compressor as claimed in Claim 1 
wherein the partition (206) has a plate-like configu^ 
ration having a traverse wall (263) that transversely 
crosses inside the casing (8) below the motor (3). 

A refrigerant compressor as claimed in Claim 1 
wherein the partition (6, 106, 206, 306) is provided 
with a lower side bearing (64) for supporting a shaft 
(30) of the motor (3). 
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Fig, I 
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Fig. 2 
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Fig. 3 
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Fig .4 
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Fig. 5 
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Fig. 7 




13 



EP 0 798 465 A1 



INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. Cl« F04C29/02, F04C29/00 

B. FIELDS SEARCH"" ~ ' 

Minimum *—■*» (d^ificdon . r .^n felto«d „, mMt) 

Int. Cl« F04C29/02, F04C29/00, F04B39/04 



International application No. 

PCT/JP96/02848 



searched other than minimus) documentation 



to the extent that such documents 



Jitsuyo Shinan Koho 1926 
Kokai Jitsuyo Shinan Koho 1971 

Ele«roo,c data bsse consulted during the intonation*] search (name of data 



are tod tided in the fields searched 



1996 
1996 

practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication wh^ fl ««^... 7~7 ] 

ib«»uod, wnere appropriate, of the relevant passages 



JP, 61-137890, U (Hitachi, Ltd.)," 
August 27, 1986 (27. 08. 86) (Family: none) 

JP, 59-224493, A (Mitsubishi Electric Corn ) 
December 17, 1984 (17. 12. 84) Cor P->' 
& US, 4564339, A ' 

JP, 5-288172, A (Mitsubishi Electric Corp ) 
November 2, 1993 (02. 11. 93) (Family: no^e) ' 

JP, 59-160089, A (Hitachi, Ltd.), 

September 10, 1984 (10. 09. 84) (Family: none) 



[Q Further documents are listed in the continuation of Box C. 

Special categories of cited doeomeats: 

dement defininj the general iuu of the an which is 001 c 
to be ol particular relevance 

I m £" earlier document bm published on or after the iotenanonaJ Ghng date 
" L " docu">w» which may throw doubts od priori ry ciaimtsl or which « 
cited u> establuh the publication date of aJther efufeo or^Sber 
special reason (as specified) aHnon 0T ottef 

1 "°" m^ST 1 " rCfCT " n£ 10 " 0111 disd0Mrc - «■*. exhibition or other 

I S^ 3 " Deal P"»*»*»d prior to the international filing date but later (baa 
I the pnonry dale claimed swiaKrinaa 

j Date of the actual completion of (he international search 
October 28, 1996 (28. 10. 96) 



□ 



See patent family annex. 



Relevant to claim No. 



1-7 
1-7 

1-7 

1 - 7 



Name and mailing address of the ISA/ 

Japanese Patent Office 
Facsimile No. 
Form PCT/ISA/210 (second sheet) (July 1992) 



step when the document is taxxTatonc mveaove 
-Y- document of particular relevance; the claimed invents* ~ 

being obvious to a person skilled in the an »mbinauo 
documea t member of the same patent family 
Date of mailing of the international search report 

November 5, 1996 (05. 11. 96) 



Authorized officer 



Telephone No. 



14 



